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Question 1          (20 marks) 
One mole of O2 expands reversibly from an initial state at T1 =300 K and P1 = 5 atm to a final 
state of T2 = 250 K and P2 = 1 atm. The path is first isothermal, to a pressure P, and then 
isochoric from 300 K to 250 K. 
 
a) Sketch the process on a P-v diagram, and calculate the reversible work of expansion.  
(6 marks) 
b) Calculate the change in internal energy      (7 marks) 
c) Calculate the heat Q.        (7 marks) 
 
The values for the heat capacity at constant pressure and volume are 7R/2 and 5R/2, 
respectively. Assume the gas as an ideal gas. R = 8.314 J/(mol K) 
 
Question 2          (30 marks) 
An equimolar mixture of n-butane and n-hexane at a pressure P is brought to a temperature of 
95C, where it exists as a vapour/ liquid mixture in equilibrium. If the mole fraction of n–
hexane in the liquid phase is 0.75, then: 
 
a) Develop and explain a detailed algorithm for the solutions for points below.   
          (15 marks) 
b) Using the algorithm in part (a) 
i. Calculate the total pressure of the system (in bar)   (7.5 marks) 
ii. Calculate the composition of the vapour phase   (7.5 marks) 
 
Additional data are in Figure 1. 
 
Question 3          (30 marks) 
An insulated tank, open to the atmosphere, contains 1500 lbm of 40wt% sulfuric acid at 60 F. 
It is heated to 180 F by injection of live saturated steam at 1 atm (Hv = 1150.5 BTU/lbm) which 
fully condenses in the process. Additional data are in Figures 2 and 3. 
 
a) Develop and explain detailed algorithms for the solutions of the two following 
questions         (15 marks) 
i. How much steam is required in the process?   (7.5 marks) 
ii. What is the final concentration of the acid in the tank?  (7.5 marks) 
 
Question 4          (20 marks) 
Develop and explain a laboratory experiment to determine the heat of disolution of sulfuric 
acid in water. 
